Cloning and expression of the rat adrenal cytochrome P-450 11B3 (CYP11B3) enzyme cDNA: preferential 18-hydroxylation over 11 beta-hydroxylation of DOC.
The biosynthesis of glucocorticoids and mineralocorticoids in the rat adrenal cortex requires the action of two different cytochrome P450 11 beta-hydroxylases, CYP11B1 and CYP11B2, which are distributed in the zona fasciculata and glomerulosa, respectively. The existence of another cytochrome P450-11 beta gene, CYP11B3, was recently reported. Although CYP11B3 has similar gene structure and great homology to the CYP11B1 and -B2 genes, the CYP11B3 mRNA was not originally detected by reverse transcription-polymerase chain reaction (RT-PCR) and has only recently been cloned and detected from neonatal rat adrenals. Herein we demonstrate RT-PCR detection of CYP11B3 mRNA expressed in adult rat adrenal and brain tissues. The whole coding region of the CYP11B3 enzyme cDNA was cloned and sequenced. When transiently expressed in COS-7 cells the CYP11B3 converted deoxycorticosterone (DOC) to corticosterone and 18-hydroxydeoxycorticosterone, but not to 18-hydroxycorticosterone or aldosterone. It produced more 18-OH-DOC than corticosterone. A single mutation in CYP11B3 in which Gly-59 was replaced by Ser, reduced the enzymatic activity 5-6-fold. Furthermore, CYP11B3 mRNA expression is greater in neonatal, compared to adult rat adrenal glands.